Theories of developmental dyslexia differ on how to best interpret the great variety of symptoms (linguistic, sensory and motor) observed in dyslexic individuals. One approach views dyslexia as a specific phonological deficit, which sometimes co-occurs with a more general sensorimotor syndrome. This article on the neurobiology of dyslexia shows that neurobiological data are indeed consistent with this view, explaining both how a specific phonological deficit might arise, and why a sensorimotor syndrome should be significantly associated with it. This new conceptualisation of the aetiology of dyslexia could generalize to other neurodevelopmental disorders, and might further explain heterogeneity within each disorder and comorbidity between disorders.
Developmental dyslexia is a mild hereditary neurological disorder that manifests as a persistent difficulty in learning to read in children with otherwise normal intellectual functioning and educational opportunities. Researchers typically attempt to characterize dyslexia at the genetic, neurobiological and cognitive levels of description, and to uncover causal pathways between the different levels.
One notable aspect of dyslexia that puzzles theorists and causes much confusion is the variety of symptoms that are consistently associated with it: problems with reading, of course, but also problems with phonology (the mental representation and processing of speech sounds), sensory difficulties in the visual, auditory and tactile domains, problems with balance and motor control, and more [1, 2] . Another puzzle is that dyslexia is frequently comorbid with other neurodevelopmental disorders, such as specific language impairment (SLI), attention deficit hyperactivity disorder (ADHD) or dyspraxia [3, 4] .
This plurality of symptoms has led to two broad approaches to dyslexia. One has been to concentrate on one particular cognitive symptom thought to reflect the most direct causal explanation: for instance, in the phonological theory of dyslexia [5] (Figure 1a) , a specific deficit in the representation and processing of speech sounds is thought to cause difficulty in learning and handling the relationship between letters and speech sounds (grapheme-phoneme correspondences). Within this approach, the other symptoms of dyslexia are considered as simple comorbid markers, without causal relationship with the reading disability.
Conversely, the alternative theoretical approach gives a primary explanatory role to the sensory and/or motor symptoms. This approach has led to the formulation of theories of dyslexia tracing the causes of reading disability back to auditory (temporal) processing deficits (via the phonological deficit) [6, 7] , visual (magnocellular) dysfunction [8, 9] and/or motor (cerebellar) dysfunction [10, 11] . The culminating point of this approach has been the unification of its different variants under the general magnocellular theory (Figure 1b) , in which a generalized dysfunction of cells in the magnocellular pathway affects all sensory modalities and prolongs itself in the posterior parietal cortex and the cerebellum [1] . Uniquely, this theory accounts for reading disability both through auditory-phonological and visual-spatial deficits, and encompasses all known cognitive, sensory and motor manifestations of dyslexia.
However, as I have argued elsewhere [2, 12] , the magnocellular theory only partly succeeds in explaining the whole dataset. In particular, it fails to explain why the prevalence of sensorimotor dysfunction is so much lower than that of the phonological deficit in the dyslexic population. Even within the subset of dyslexics affected by sensory and/or motor disorders, the causal relationship with the reading impairment is far from clear [2, 13] . On the basis of a comprehensive review of the literature, I have previously advocated that dyslexia is, in most individuals, explained by a specific phonological deficit; furthermore, a general sensorimotor syndrome occurs more often in the dyslexic than in the general population, but does not by itself play a significant causal role in the aetiology of the reading impairment [2] . This paper reviews the neurobiology of dyslexia and argues that the available data do indeed support this view, by explaining both how a specific phonological deficit might arise and why a sensorimotor syndrome should be significantly associated with it.
Data from anatomical studies Post-mortem examination and brain imaging studies have documented many differences between dyslexic and control brains, for example in the left perisylvian cortex, the underlying white matter, the thalamus, the corpus callosum, and the cerebellum (see Refs [14,15] for reviews). In most cases, the functional significance of
